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Description
PRIORITY

[0001] Thisapplication claims the benefit of and priority
to U.S. Application No. 14/701,163 filed April 30, 2015,
and published as US 2015/0314227, based on U.S. Pro-
visional Application, entitled "Filter Oil Formulation," filed
on April 30, 2014 having application serial number
61/986,782.

FIELD

[0002] The field of the present disclosure generally re-
lates to air filters. More particularly, the field of the dis-
closure relates to a composition and a method for an air
filter oil formulation for causing tackiness throughout an
air filter material to enhance filtration of intake air of an
automobile engine. GB 1206562 teaches an air filter for
automobile engines.

BACKGROUND

[0003] An air filter designed to remove particulate is
generally a device composed of fibrous materials. These
fibrous materials may remove solid particulates such as
dust, pollen, mold, and bacteria from the air. Air filters
are used in applications where air quality is important,
notably in building ventilation systems and in automobile
engines.

[0004] Air filters may be used in automobiles, trucks,
tractors, locomotives and other vehicles that use internal
combustion engines. Air filters may be used with gasoline
engines, diesel engines, or other engines that run on fos-
sil fuels or other combustible substances. Air filters may
be used with engines in which combustion is intermittent,
such as four-stroke and two-stroke piston engines, as
well as other types of engines that take in air so as to
burn a combustible substance. For example, air filters
may be used with some gas turbines. Filters may also
be used with air compressors or in other devices that
take in air.

[0005] Filters may be made from pleated paper, foam,
cotton, spun fiberglass, or other known filter materials.
Generally, the air intakes of internal combustion engines
and compressors tend to use paper, foam, or cotton fil-
ters. Some filters use an oil bath. Air filters for internal
combustion engines prevents abrasive particulate matter
from entering the engine’s cylinders, where it would
cause mechanical wear and oil contamination.

[0006] A drawback to paper air filters is that they must
be thick, or the fibers must be tightly compressed and
dense, which makes paper filters restrictive to air flow.
Moreover, as a paper filter becomes more and more
clogged with contaminants, the pressure inside the filter
drops while the atmospheric air pressure outside the filter
remains the same. When the pressure differential be-
comes too great, due to clogging, contaminants may be

10

15

20

25

30

35

40

45

50

55

pulled through the restricted air filter into the engine.
Thus, the performance of a paper air filter (i.e. air flow
through the filter and its ability to protect the engine) de-
creases over the course of the filter’s service life.
[0007] As will be appreciated by those skilled in the art,
one way to reduce the clogging tendency of an air filter
is by using a filter material having larger openings be-
tween the various fibers comprising the filter material. Of
course, a more porous filter material may allow smaller
particulate matter to pass through the air filter material,
unless the fibers comprising the filter material are suffi-
ciently tacky to cause smaller contaminants to cling to
the fibers rather than passing through the air filter. Vari-
ous oils are known to attract airborne contaminants. How-
ever, an oil suitable for use with an air filter must be rel-
atively non-reactive, have an excellent oxidation stability,
possess good thermal stability, and retain suitable vis-
cosity at high operating temperatures typical of automo-
bile engines. What is needed, therefore, is a suitably for-
mulated filter oil composition for causing tackiness
throughout the air filter material so as to enhance filtration
of intake air to an automobile engine.

SUMMARY

[0008] An air filter oil composition and a method for
removing airborne molecular contaminants from air are
provided. The composition includes a first portion com-
prising paraffinic oil by volume of the composition, a sec-
ond portion comprising polyalphaolefin (PAO) by volume
of the composition, and a third portion comprising red
dye by volume of the composition. Applying the air filter
oil composition to a cotton air filter material causes tack-
iness throughout the air filter material, thereby enhancing
filtration of air passing through the filter. The composition
generally is substantially non-reactive, has an excellent
oxidation stability, possesses good thermal stability, and
retains a suitable viscosity at a normal operating temper-
atures of an automobile engine. In an embodiment, the
composition comprises 96.74% paraffinic oil by volume,
3.20% polyalphaolefin (PAO) by volume, and 0.06% red
dye by volume. A viscosity of the composition at 100 de-
grees-C ranges between substantially 7.2 and 7.6 cen-
tistokes (cSTs). In some embodiments, the filter material
is configured to be periodically cleaned by way of a sol-
vent to remove the air filter oil composition and a water
hose to flush contaminants from the filter material. The
filter material then is allowed to thoroughly dry before the
air filter oil composition is reapplied to the filter material.
[0009] In an exemplary embodiment, an air filter oil
composition comprises a first portion comprising par-
affinic oil by volume of the composition; a second portion
comprising polyalphaolefin (PAO) by volume of the com-
position; and a third portion comprising red dye by volume
of the composition; where applying the air filter oil com-
position to a cotton air filter material causes tackiness
throughout the air filter material, thereby enhancing fil-
tration of air flowing through the filter material.
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[0010] In another exemplary embodiment, the compo-
sition is substantially non-reactive, has an excellent ox-
idation stability, possesses good thermal stability, and
retains a suitable viscosity within a temperature range
typical of an operating automobile engine. In another ex-
emplary embodiment, the composition comprises
96.74% paraffinic oil by volume, 3.20% polyalphaolefin
(PAO) by volume, and 0.06% red dye by volume. In an-
other exemplary embodiment, the composition has a vis-
cosity at 100 degrees-C ranging between substantially
7.2 and 7.6 centistokes (cSTs).

[0011] In an exemplary embodiment, a method for re-
moving airborne molecular contaminants from air com-
prises configuring a filter material to remove airborne mo-
lecular contaminants from an airstream passing through
the filter material; formulating an air filter oil composition
for application to the filter material, the air filter oil com-
position being configured to enhance air cleaning prop-
erties of the filter material; supporting the filter material
such that the airstream is directed through the filter ma-
terial; and cleaning the filter material periodically so as
to remove entrapped contaminants.

[0012] In another exemplary embodiment, formulating
comprises providing a first portion including paraffinic oil
by volume of the composition, a second portion including
polyalphaolefin (PAO) by volume of the composition, and
a third portion including red dye by volume of the com-
position, such that application of the composition to a
cotton air filter material causes tackiness throughout the
air filter material, thereby enhancing filtration of the air-
stream. In another exemplary embodiment, the compo-
sition is substantially non-reactive, has an excellent ox-
idation stability, possesses good thermal stability, and
retains a suitable viscosity within a temperature range
typical of an operating automobile engine. In another ex-
emplary embodiment, the composition comprises
96.74% paraffinic oil by volume, 3.20% polyalphaolefin
(PAO) by volume, and 0.06% red dye by volume. In an-
other exemplary embodiment, the composition has a vis-
cosity at 100 degrees-C ranging between substantially
7.2 and 7.6 centistokes (cSTs).

[0013] In another exemplary embodiment, configuring
comprises positioning at least one layer of cotton gauze
between two epoxy-coated aluminum wire screens so as
to support the filter material during filtering of the air-
stream. In another exemplary embodiment, supporting
comprises positioning the filter material within an air in-
take of an internal combustion engine. In another exem-
plary embodiment, supporting comprises positioning the
filter material within a ventilation system which circulates
air within an enclosed space. In another exemplary em-
bodiment, cleaning comprises removing the filter mate-
rial from the airstream, using a solvent to remove the air
filter oil composition, flushing contaminants and the sol-
vent from the filter material by way of a water hose, al-
lowing the filter material to dry, and uniformly applying
the air filter oil composition to the filter material.

[0014] In an exemplary embodiment, an apparatus for
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removing airborne molecular contaminants from air com-
prises a filter material configured to remove airborne mo-
lecular contaminants from an airstream passing through
the filter material; an air filter oil composition formulated
for application to the filter material so as to enhance air
cleaning properties of the filter material; and a support
configured to orient the filter material such that the air-
stream is directed through the filter material.

[0015] In another exemplary embodiment, the air filter
oil composition comprises a first portion including par-
affinic oil by volume of the composition, a second portion
including polyalphaolefin (PAO) by volume of the com-
position, and a third portion including red dye by volume
of the composition, such that application of the compo-
sition to the filter material causes tackiness throughout
the filter material, thereby enhancing filtration of the air-
stream. In another exemplary embodiment, the air filter
oil composition is substantially non-reactive, has an ex-
cellent oxidation stability, possesses good thermal sta-
bility, and retains a suitable viscosity within atemperature
range typical of an operating automobile engine. In an-
other exemplary embodiment, the air filter oil composition
comprises 96.74% paraffinic oil by volume, 3.20% poly-
alphaolefin (PAO) by volume, and 0.06% red dye by vol-
ume. In another exemplary embodiment, the air filter oil
composition has a viscosity at 100 degrees-C ranging
between substantially 7.2 and 7.6 centistokes (cSTs).
[0016] In another exemplary embodiment, the filter
material comprises at least one layer of cotton gauze
disposed between two epoxy-coated aluminum wire
screens so as to support the filter material during filtering
of the airstream. In another exemplary embodiment, the
filter material is configured to be periodically cleaned by
way of a solvent to remove the air filter oil composition,
and a water hose to flush contaminants from the filter
material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The drawings refer to embodiments of the
present disclosure in which:

Figure 1 is an upper perspective view of an exem-
plary embodiment of an air box with an integrated
filter medium which may be treated with a filter oil
composition causing tackiness throughout the air fil-
ter medium so as to enhance filtration of intake air
to an automobile engine, in accordance with the
present disclosure.

[0018] While the present disclosure is subject to vari-
ous modifications and alternative forms, specific embod-
iments thereof have been shown by way of example in
the drawings and will herein be described in detail. The
invention should be understood to not be limited to the
particular forms disclosed, but on the contrary, the inten-
tion is to cover all modifications, equivalents, and alter-
natives falling within the scope of the present invention
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as defined by the claims.
DETAILED DESCRIPTION

[0019] In the following description, numerous specific
details are set forth in order to provide a thorough under-
standing of the present disclosure. It will be apparent,
however, to one of ordinary skill in the art that the inven-
tion disclosed herein may be practiced without these spe-
cific details.

[0020] In other instances, specific numeric references
such as "firstdriver," may be made. However, the specific
numeric reference should not be interpreted as a literal
sequential order but rather interpreted that the "first driv-
er" is different than a "second driver." Thus, the specific
details set forth are merely exemplary. The specific de-
tails may be varied from and still be contemplated to be
within the spirit and scope of the present disclosure. The
term "coupled" is defined as meaning connected either
directly to the component or indirectly to the component
through another component. Further, as used herein, the
terms "about," "approximately," or "substantially" for any
numerical values or ranges indicate a suitable dimen-
sional tolerance that allows the part or collection of com-
ponents to function for its intended purpose as described
herein.

[0021] In general, the present disclosure describes an
air filter oil composition and a method for removing air-
borne molecular contaminants from an airstream. The
composition includes a first portion comprising paraffinic
oil by volume of the composition, a second portion com-
prising polyalphaolefin (PAO) by volume of the compo-
sition, and a third portion comprising red dye by volume
of the composition. As described herein, applying the air
filter oil composition to a cotton air filter material causes
tackiness throughout the air filter material, thereby en-
hancing filtration of air passing through the filter. The
composition generally is substantially non-reactive, has
an excellent oxidation stability, possesses good thermal
stability, and retains a suitable viscosity at a normal op-
erating temperatures of an automobile engine. In some
embodiments, the composition comprises 96.74% par-
affinic oil by volume, 3.20% polyalphaolefin (PAO) by vol-
ume, and 0.06% red dye by volume. A viscosity of the
composition at 100 degrees-C ranges between substan-
tially 7.2 and 7.6 centistokes (cSTs). In some embodi-
ments, the filter material is configured to be periodically
cleaned by way of a solvent to remove the air filter olil
composition and a water hose to flush contaminants from
the filter material. The filter material may then be dried
and the air filter oil composition reapplied before the filter
is placed back into service.

[0022] Figure 1 illustrates an exemplary embodiment
100 of an air box 104 with an integrated air filter 108
which may be treated with a filter oil composition so as
to cause tackiness throughout the airfilter medium, there-
by enhancing filtration of intake air of an automobile en-
gine, in accordance with the present disclosure. Although
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the embodiment of the air filter 108 illustrated in Fig. 1 is
intended for filtration of air entering an automobile en-
gine, the air filter 108 is not limited strictly to use with
automobile engines. Rather, the air filter 108 may be in-
corporated into any environment wherein air filtration is
desired, or required. For example, the air filter 108 may
be used to filter air circulated or directed to one or more
enclosed spaces. In some embodiments, the air filter 108
may be used to filter air directed to enclosed spaces
wherein passengers, drivers, as well as occupants re-
side, such as by way of non-limiting example, automo-
biles, trucks, recreational vehicles, buses, earthmoving
equipment and tractors with enclosed cabins, crane op-
erator cabins, various cargo moving vehicles, locomo-
tives, rail passenger cars, airplanes, helicopters, ship
cabins, airship cabins, and the like. Moreover, the airfilter
108 is not limited being used in vehicles, but rather may
be practiced in buildings and detached residential
homes. In some embodiments, for example, the air filter
108 may be incorporated into a heating, ventilation, and
air conditioning (HVAC) system so as to clean interior air
being circulated within, or outside air being drawn into,
a building or a residential home. As will be appreciated,
the air filter 108 discussed herein and the filter oil com-
position of the present disclosure may be used with
rooftop HVAC systems, central HVAC systems, wall-
mounted HVAC systems, as well as portable HVAC sys-
tems, and the like.

[0023] In the embodiment illustrated in Fig. 1, the air
box 104 comprises a housing portion 112 and a mount
portion 116. The air box 104 generally is comprised of a
material which is sufficiently durable and temperature re-
sistant to retain its configuration during installation and
operation when coupled with the air intake system of an
automobile. The air box 104 generally is of an open va-
riety, thereby improving airflow to the air filter 108, and
thus improving engine performance beyond that other-
wise possible with an enclosed air box. The mountportion
116 generally is configured to be mounted, or fastened,
to the interior of an automobile engine bay.

[0024] The housing portion 112 generally is configured
to support the air filter 108 and provide an interface be-
tween the air filter 108 and an intake portion of an auto-
mobile engine. A front side of the housing portion 112
comprises a conduit 120 that is configured to receive an
air intake conduit extending to the intake portion of the
automobile engine. Typically, a longitudinal dimension
of the conduit 120 is positioned at an angle relative to
the housing portion 112. Generally, the value of the angle
between the conduit 120 and the housing portion 112
depends upon the particular automobile for which the air
box 104 is to be utilized. Further, the conduit 120 com-
prises a flange 128 and an opening 132. The opening
132 serves the function of conducting air drawn through
the air filter 108 into an interior cavity 136 of the filter into
the air intake of the automobile engine. The specific con-
figuration of the flange 128 and a diameter of the opening
132 generally depend upon the particular make and mod-
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el of the engine for which the air box 104 is to be utilized.
[0025] With continuing reference to Fig. 1, the air filter
108 comprises a filter material 156 and a distal end cap
164. The distal end cap 164 may be affixed to the filter
material 156 by way of any of a variety of fasteners (not
shown), or may be molded to the air filter 108. The distal
end cap 164 typically is comprised of a material which is
sufficiently hard so as to retain the filter material 152 in
the desired configuration and support the air filter 108
when coupled to the housing portion 112. As shown in
Fig. 1, the filter material 156 circumferentially surrounds
the interior cavity 136 such that the filter material 156
creates an exterior perimeter of at least a portion of the
interior cavity 136. The filter material 156 generally pro-
vides a surface area through which to pass an air stream
and trap particulate matter and other contaminates so as
to prevent them from entering into the air intake of the
automobile engine.

[0026] Preferably, a user of the air box 104 will period-
ically clean the air filter 108 rather than replacing the air
filter as is typically done with conventional air filter sys-
tems. A straightforward method for cleaning the air filter
108 comprises removing the air intake conduit of the au-
tomobile engine from the conduit 120, inserting a water
hose or other suitable spray nozzle through the opening
132 into the interior cavity 136 of the filter, and spraying
water so as to flush contaminants from the filter material
156. Once the air filter is completely dry, a suitably for-
mulated filter oil composition may be uniformly applied
and allowed to wick into the filter material 156.

[0027] In an embodiment, the filter material 156 com-
prises 4 to 6 layers of cotton gauze sandwiched between
two epoxy-coated aluminum wire screens. The cotton is
advantageously treated with the above-mentioned suit-
ably formulated filter oil composition for causing tacki-
ness throughout microscopic strands comprising the filter
material 156. The nature of the cotton allows high vol-
umes of airflow, and when combined with the tackiness
of the filter oil composition creates a powerful filtering
medium which ensures a high degree of engine protec-
tion.

[0028] During operation of the automobile engine, con-
taminant particles cling to the fibers within the volume of
the filter material 156 and become part of the filtering
material 156, a process well known as "depth loading."
As will be appreciated by those skilled in the art, depth
loading allows the air filter 108 to capture and retain sig-
nificantly more contaminants per unit of area than con-
ventional paper filters. Contaminants collected on the
surface of the air filter 108 have little effect on air flow
during much of the filter's service life because there are
no small holes for the contaminants to clog. Contaminant
particles are stopped by layers of cotton gauze and held
in suspension by the filter oil composition. Moreover, as
the air filter 108 collects an increasing volume of contam-
inants and debris, an additional form of filtering action
begins to take place because intake air must first pass
through the trapped contaminants on the surface of the
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air filter 108 before passing through the filter medium
156. In essence, the trapped contaminants begin to op-
erate as afilter material which precedes the filter material
156. Thus, the air filter 108 continues to exhibit a high
degree of air flow and filtration throughout the service life
of the filter.

[0029] Those skilled in the art will recognize that treat-
ing the filter material 156 with the filter oil composition
generally enables the filter material 156 to capture con-
taminants by way of interception, whereby contaminants,
such as by way of non-limiting example, dirt particles,
traveling with the air stream directly contact the fibers
comprising the filter material 156 and are then held in
place by the filter oil composition. Larger or heavier par-
ticles are generally captured by way of impaction, where-
by the inertia or momentum of the particles causes them
to deviate from the path of the air flow stream through
the filter material 156, and instead the particles run
straight into the fibers and are captured by the filter oil
composition.

[0030] Particle contaminants having very small sizes
may be captured by way of diffusion. As will be appreci-
ated, small particles are highly affected by forces within
the air flow stream through the filter material 156. Forces
due to velocity changes, pressure changes, and turbu-
lence caused by other particles as well as interaction with
air molecules, generally causes the small particles to fol-
low random, chaotic flow paths through the filter material
156. Consequently, the small particles do not follow the
air stream and their erratic motion causes them to collide
with the fibers comprising the filter material 156 and re-
main captured by the filter oil composition. Diffusion and
the filter oil composition enable the air filter 108 to capture
particle contaminants having sizes that are much smaller
than the openings between the fibers comprising the filter
material 156. Furthermore, the filter oil composition en-
ables the air filter 108 to capture contaminants through-
out the volume of the filter material 156, rather than only
on the surface of the filter as is common with conventional
paper filters. The multiple layers of cotton fibers compris-
ing the filter material 156 coupled with the tackiness pro-
vided by the filter oil composition provide many levels of
contaminant retention, thereby enabling the air filter 108
to hold significantly more contaminants per unit of area
of the filter material 156 than is possible with the conven-
tional paper filters.

[0031] As will be appreciated, the filter oil composition
of the present disclosure is critical to the air flow and
filtration properties of the air filter 108. The filter oil com-
position preferably comprises an oil formulation which is
non-reactive, has an excellent oxidation stability, pos-
sesses good thermal stability, and retains suitable vis-
cosity at normal operating temperatures of automobile
engines. In some embodiments, the filter oil composition
may be a mixture of oils and dyes (to provide color) suit-
able for enhancing the tackiness of the filter material 156,
such as by way of non-limiting example, paraffinic oils,
polyalphaolefins, and the like. In one embodiment, the



9 EP 3 760 856 A1 10

filter oil composition comprises a mixture of 96.74% par-
affinic oil by volume, 3.20% polyalphaolefin (PAO) by vol-
ume, and 0.06% red dye by volume. In one embodiment,
the filter oil composition has a viscosity at 100 degrees-
C ranging between substantially 7.2 and 7.6 centistokes
(cSTs). Itis to be understood that the particular oils and
dyes, as well as their colors or viscosities, and their in-
dividual concentrations within the filter oil composition
may be altered without deviating from the scope of the
claims.

[0032] It should be understood that the air filter 108 is
not to be limited to use in an intake portion of an auto-
mobile engine, but rather may be used to filter air circu-
lated or directed to enclosed spaces, such as enclosed
space wherein passengers, drivers, as well as occupants
reside, such as by way of non-limiting example, automo-
biles, trucks, recreational vehicles, buses, earthmoving
equipment and tractors with enclosed cabins, crane op-
erator cabins, various cargo moving vehicles, locomo-
tives, rail passenger cars, airplanes, helicopters, ship
cabins, airship cabins, and the like. Moreover, the air filter
108 is not to be limited to vehicles, but rather may be
practiced in buildings and detached residential homes.
For example, the air filter 108 may be incorporated into
a heating, ventilation, and air conditioning (HVAC) sys-
tem so as to clean interior air being circulated within, or
outside air being drawn into, a building or a residential
home. It should be understood, therefore, that the air filter
discussed herein and the filter oil composition of the
present disclosure may be used with rooftop HVAC sys-
tems, central HVAC systems, wall-mounted HVAC sys-
tems, as well as portable HVAC systems, and the like.
[0033] Whiletheinvention hasbeen described interms
of particular variations and illustrative figures, those of
ordinary skill in the art will recognize that the invention is
not limited to the variations or figures described. In ad-
dition, where methods and steps described above indi-
cate certain events occurring in certain order, those of
ordinary skill in the art will recognize that the ordering of
certain steps may be modified and that such modifica-
tions are in accordance with the invention defined by the
claims. Additionally, certain of the steps may be per-
formed concurrently in a parallel process when possible,
as well as performed sequentially as described above.
The present disclosure is to be understood as not limited
by the specific embodiments described herein, but only
by scope of the appended claims.

Claims

1. A method for removing airborne molecular contam-
inants from air, comprising:

configuring a filter material (156) to remove air-
borne molecular contaminants from an air-
stream passing through the filter material;

formulating an air filter oil composition for appli-
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cation to the filter material, the air filter oil com-
position being configured to enhance air clean-
ing properties of the filter material;

supporting the filter material such that the air-
streamis directed through the filter material; and
cleaning the filter material periodically so as to
remove entrapped contaminants.

The method of claim 1, wherein formulating compris-
es providing a first portion including paraffinic oil by
volume of the composition, a second portion includ-
ing polyalphaolefin (PAO) by volume of the compo-
sition, and a third portion including red dye by volume
of the composition, such that application of the com-
position to a cotton air filter material causes tacki-
ness throughout the air filter material, thereby en-
hancing filtration of the airstream.

The method of claim 2, wherein the composition is
substantially non-reactive, has an excellent oxida-
tion stability, possesses good thermal stability, and
retains a suitable viscosity within a temperature
range typical of an operating automobile engine.

The method of claim 2, wherein the composition
comprises 96.74% paraffinic oil by volume, 3.20%
polyalphaolefin (PAO) by volume, and 0.06% red dye
by volume.

The method of claim 2, wherein the composition has
a viscosity at 100 degrees-C ranging between sub-
stantially 7.2 and 7.6 centistokes (cSTs).

The method of any preceding claim, wherein config-
uring comprises positioning at least one layer of cot-
ton gauze between two epoxy-coated aluminum wire
screens so as to support the filter material during
filtering of the airstream.

The method of any preceding claim, wherein sup-
porting comprises positioning the filter material with-
in an air intake of an internal combustion engine, or
wherein supporting comprises positioning the filter
material within a ventilation system which circulates
air within an enclosed space.

The method of any preceding claim, wherein clean-
ing comprises removing the filter material from the
airstream, using a solvent to remove the air filter oil
composition, flushing contaminants and the solvent
from the filter material by way of a water hose, al-
lowing the filter material to dry, and uniformly apply-
ing the air filter oil composition to the filter material.

An apparatus for removing airborne molecular con-
taminants from air, comprising:

a filter material (156) configured to remove air-
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borne molecular contaminants from an air-
stream passing through the filter material;

an air filter oil composition formulated for appli-
cation to the filter material so as to enhance air
cleaning properties of the filter material; and

a support configured to orient the filter material
such that the airstream is directed through the
filter material.

10. The apparatus of claim 9, wherein the filter material
comprises at least one layer of cotton gauze dis-
posed between two epoxy-coated aluminum wire
screens so as to support the filter material during
filtering of the airstream, and/or wherein the filter ma-
terial is configured to be periodically cleaned by way
of a solvent to remove the air filter oil composition,
and a water hose to flush contaminants from the filter
material.
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